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The present invention relates fo tire-retardant 
compositions, and if more particularly relates to 
potentially, tire-retardant water 
base coatis for the coating of 
combustile or heat-deformable substrates fo pro-  
tect such substrates from tire or heat, and also 
for coating a wide variety of substrates fo pre- 
vent fiame propagation. 
It has been proposed heretofore to employ 
various types of water-soluble phosphates in t0 
water base coating compositions for the purpose 
of forming coatings which intumesce or form a 
cellular char when exposed to a direct fiame or 
high temperatures. Coatings produced from 
such compositions while satisfactory for limited t 
purposes are hot satisfactory when they must be 
subjected to frequent washings or high humidity 
conditions since the water-soluble phosphates 
are leached out of the coating under such con- 
ditions and the coating loses its tire-retardant 20 
properties. 
If bas also been proposed to use urea and 
formaldehyde or partially condensed urea-form- 
atdehyde condensation products as tilm-forming 
agents or binding materiats for the water-solu- 2 
ble phosphates to give some permanency to the 
coating and thus protect the substrate and also 
provide an ornamental fmish thereon. Thermo- 
setting resins of the amine-aldehyde type, of 
which urea-formaldehyde condensation products 30 
are representative, do hot, however, appreciably 
improve the water resistance oï the coatings, 
that is, the ability of the coatings fo withstand 
frequent washings or high humidity conditions. 
Accordingly. when such coatings are subjected 35 
to frequent washings with water or to high 
humidity conditions, the coatings lose their fn'e- 
retardant properties and do hot adequately pro- 
tect the underlying substrate ïrom heat or an 
open fiame. 40 
In accordance with the present invention, on 
the other hand, it is possible to formulate com- 
positions which are not only highly intumescing 
when exposed to heat or tiame but also retain 
their intumescing and tire-retardant properties 45 
after they have been washed with water or ex- 
posed to high humidity conditions. In accord- 
ance with the present invention if is also pos- 
sible to produce formulations wlich dry down to 
form coatings having excellent resistance to 0 
checking oi cracking. 
It is one obect of this invention, to provide 
improved potentially intumescing tire-retardant 
compositions. 
If is a further object  of this invention to pro- $ 
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vide re-retardant water base coating composi- 
tions which form coatings having good resistance 
to washing and high humidity conditions with- 
out appreciable loss in tire-retardant properties. 
It is a further object of this invention to pro- 
vide tire-retardant, water base coating composi- 
tions which form coatings having excellent re- 
sistance to checking and cracking as well as good 
resistance to washing and high humidity condi- 
tions. 
If is a further object of this invention fo pro-, 
vide tire-retardant, water base coating composi- 
tions which form coatings having improved 
tumescing properties when subjected to heat or 
an open tiame. 
Still further objects and advantages of this 
invention will appear in the following descrip- 
tion and the appended claires. 
The tire-retardant compositions of this in- 
vention include dry or substantially dry mix- 
tures and water dispersions of such mixtures. 
The dry or substantially dry mixtures comprise, 
in genera!a-slia\water-dispersible, heat-con- 
vertible, .mino-plas]9.r amin0-aldehYde contien- 
s&tion pr-mrêfer ablY " K fêï=diëJsitJIe 
ure-à-formîdéhyde condensation product, and a 
reaction product of phosphorous pentoxide and 
wàerA: The ê5mpositions lSefrably--als--com- 
prise one or moe of the following ingredients: 
a water-insoluble polyhydic compound such as 
water-insoluble polypentaerythritols, for ex- 
ample, dipentaerythritol, or unhydrolyzed starch, 
for example, unhydrolyzed corn starch or a mix- 
tue of unhydrolyzed and hydrolyzed starch; or 
fibros materials as, for example, proteinaceous 
fibers such as ool fiooE vegetable fibers such 
as cotton or Hiiëïï fibck, regenerated cellulose- 
tibers and minerai tibers such as asbestos tibers. 
Of these tibrous materials proteinaceous tibers 
such as wool tiock are preferred becase they 
improve tle intumescing properties of the com- 
position whereas the other tibrous materials de- 
crease the intumescence of the composition to 
some extent. The tibrous materials when used 
serve to minimize the checking and cracking 
tendencies of the aminoplast coatings. 
The compositions may also contain relatively 
non-combustible ptasticizers for the aminoplast. 
The aryl sulfonamides and sbstituted aryl sul- 
fonamides such as lXT-ethyl toluene sulfonamide 
are particularly prefered for this purpose be- 
case of their high compatibili with the amino- 
plast resins. The compositions may also con- 
tain various materials which are commonly used 
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in coatings as, for example, inorganic and or- 
ganic pigments, and thickening or dispersing 
agents such as ammonium caseinate, soya pro- 
rein, polyvinyl alcohol, carboxy methyl cellulose 
and the like. The dry or substantially dry com- 
positions described above bave a shelï life of 
several months. 
Theq___d_.çco_.aiDï,ç.p.m.ositions comprise the 
above described ingredients dispersed in water. 
These compositions may be prepared in various 
ways, for example, by premixing the dry ingre- 
dients and thon adding the mixed ingredients to 
the .water, or the vaïious ingredients may be 
added to the water or a water dispersion of the 
aminoplast with stirring to ïorm the dispersion. 
The aminoplast may be pïepaïed in water and 
the ingredients added thereto or the ingïedients 
used in preparing the aminoplast, for example, 
urea and ïormaldehyde may be added to the 
water without any special effort being ruade fo 
forum a condensate. The procedure of pïeparing 
a preïormed aminoplast is preferred since in 
such instances the aldehyde, used in preparing 
the aminoplast is chemically combined with uïea 
or- some otheç amino compound and tl]e compo- 
sitïor does not give off aldehyde fumes. On the 
other hand, if the ingïedients used in preparing 
the aminoplast are added to water, without any 
atempt being ruade to cause chemical combina-. 
tion or the aldehyde with the amino compounds 
aldehyde fumes are. liberted and. this is unde- 
slrable in certain applications. Moreoveï, a 
coating prepared ïom the latter solution ex- 
hibits reater. water sensitivity than a coating 
prepared ïrom a preformed aminoplast. The 
liquid coating, compositions bave satisfactory 
stabili.ty for coating purposes and generally re- 
main fluid for a period or 8. to 20 houïs ormore 
which is suf{iciently ample for conventional 
methods or application such as spraying, brush-. 
ing, dipping or roll coating or the like. 
The water-dispersible, boat-convertible ami- 
noplasts or ami-o-aldehyde condensation prod- 
ucts employed in the compositions of this. inven- 
tio include a wide va:iety of materials which 
are prepared from aldehydes and an organïc 
compound; containing aS least one and prefera- 
bIF two amino groups having at least two and. 
preferablF three replaceable hydrogen atoms. 
The aminoplasts employed in the compositións 
of this invention are preferably water-soluble.but 
should at least.be water-distersible, that is, they 
should not be so far coclensed as to be non- 
dispersibie in water, and they should be capable 
o forming a substantially continuous film on 
drying; They should also be capable of polymeï- 
iZing r. curing at normal room. temperatures or 
elevated temperatures in the presence of the 
other, ingredients of the composition to form 
rate]:-insoluble films. 
The.preïerred aminoplasts for use in the com- 
positions of this invention are the water,-dis- 
persible heat-convertible, urea-formaldehyde 
condensa.tion products, and--particularly the con-- 
demsation productg or 1 molecular proportion of 
urea and 1.6 to 2.25 molecular proportions of 
formaldehyde Such condensation products may 
ho used in the form of a dry solid or as a water 
dispersion, or wate solution. 
As examples, of other aminoplasts which are 
useful as the fllm-forming, ingredients in the 
compositions of this invention may be mentioned 
the water-dispersible heat-convertible conden- 
sation product or- an aldehyde, prefeïably ïorm- 
allehFcle, with thiourea., guanidine, cyanaide, 
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dicyandiamide and amino triazines having ai 
least two amino gïoups as, for example, mel- 
amine, 2-chloïo-4,6 diamino-l,3,5 triazine, 2 hy- 
droxy-4,6-diamino-l,3,5 triazine, alkyl guana- 
5 mines, aryl guanamines and the like. In gon- 
oral, the useful aminoplasts are prepared by par- 
tially condensing foïmaldehyde with amino 
compounds containing from 1 to 9 carbon atoms 
and having the gïouping 
I0 y 
NII--C--N 
where ¥ is a member seiected ïrom the ciass con- 
15 sisting of O, S. and N--, and where N< repre- 
sents a nitrogen a-tom having two single valences 
attached to separate hydïogen Or car:con atoms 
or where the two free valences or the nitrogen 
atom ïepresent a double bond attached fo a car- 
20 bon atom. The group N-- of the above-described 
ano compods ïepresents a nitrogen at] 
having one free valence which is attached to a 
carbon or hyogen atom. The condeation 
produc may be foïmed by using sucient ïorm- 
aldehyde to react with from at least one. to a 
25 of the replaceable hydrogen atoms of the amino 
groups. 
The terre "aminoplast" as used hereln also 
cludes the water-dispeïsible, boat-convertible, 
30 o, lkylated de'ivaives or modifications of he 
simple amino compound-aldehyde condeation 
products. Such a-lkytated derivatives may be.pe: 
pared, or example, by reacting the simple con- 
densation produc with an alcohol according 
35 procedures well known in the prior ar and as 
illustïated i the patent to Widmer, No. 2,197,357. 
The aminoplasts may be prepared bF using 
various aldehydes itead of ïormaldehyde. 
examples of these may be mentioned acetde- 
40 hyde, propionaldehyde, furfural, giyoxal and the 
le. owever, formaldehyde and watcr-soluble 
polymeïs of formaldehyde such as paraforma]de- 
hyde hot only are cheaper but also gte supe'ior 
aminoplasts for the purpose» of this invention 
45 and are theïeïore preferred. 
The substantiay water-Lnsoluble reaction 
products of phosphoïous pentoxide and ammonia, 
as employed in the compositions of this invention, 
sezwe as tire-retardant cï fire-resistant mateïiats, 
50 although they do hot actuatly intumesce in the 
absence of other ingïedients when expcsed fo an 
open fiame. These ïeaction products may be pe- 
pared in various ways. However, the manner 
which they are prepared has some effect on theiï 
55 usefuLess. 
The ïeaction product of phosphoïous pentoxide 
and ammonia which is preïerably used in the 
compositions o this invention is. the pïoduct pre- 
pared by firs burng phosphorous in an excess 
 of a and then immediately reacting the result. ing mixture with gaseous anhydeus ammonia, at 
an e]evated temperature, preferabl.y at a. tempeï«- 
tuïe of 425 to 650 
moved from the gas sream by using a suitable 
5 separator such as a cyclone separator or a bag 
filmer or the like. The resutting solid is thon 
heaed in an atmosphere of gaseous anhydrous 
ammoa for 30 te 90. minutes at a tempeïaure 
of 200 to 300  C. The whiesolid thus obtained 
70 is preferabty comrninued belote use. This solid 
is substantially insoluble in cold water, tha.t is, 
water at  temperatuïe of 1 to 30? C. andhas- a 
substantially neutral or alkaline reaction when 
suspended in water in th form of a 1% slrry. 
75 The ammonia  P20 ratio o£ the producç is gon- 
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éra:lly àbOve 2:1, and is preferably between 2.5 
and 2.6 to 1. 
A wide variety of water-insoluble polyhydric 
compounds may be used in the compositions of 
this invention. The polypentaerythritels and 
starches are two types of materials which corne 
within this class of compounds and which are 
particularly useful and preferred in the composi- 
tions described herein. The polypentaerythritol 
may be used without the starch or the starch 
may be used without the polypentaerythritol. 
However, best results are usually obtained by us- 
ing both of these ingredients in the compositions. 
A weight ratio between 10:1 and 1:10 is especially 
useful in such cases. The polypentaerythritol 
and starch do hot give a coating having equiva- 
lent properties and for some purposes it is pre- 
ferred te use the polypentaerythritels particularly 
when enhanced intumescing properties and water 
resistance are desired. Starch, on the other 
hand, is sometimes preferred since it is possible 
te replace a minor amount say up to 30% of the 
aminoplast with starch without materially de- 
tracting from the quality of the coating with 
regard te its tire-retardant properties and its re- 
sistance to washing and .checking. 
The polypentaerythritol when used in the com- 
positions herein described may be employed in its 
various polymeric forms, for example, as a dimer, 
trimer, etc. As specific examples of polypenta- 
erythritois may be mentioned dipentaerythritol 
and tripentaerythritol and mixtures thereof. The 
polypentaerythritols perform two important 
functions in the compositions herein described. 
First of all they improve the intumescing proper- 
ries of the coating with the reiult that it is pos- 
sible te obtain equivalent protection against heat 
or an open fiame with a thinner coating. In the 
second place they serve to prevent checking and 
cracking of the coating, and being water-insoluble 
or substantially water-insoluble do hot wash out 
of the coating with the result that the coating 
remains resistant to checking and cracking and 
also retains its intumescing properties after a 
substantial number of washings. 
The unhydrolyzed starch, when used in the 
compositions of this invention has several im- 
portant advantages for certain purposes. The 
unhydrolyzed starch is a cheap material and 
when low ost coatings are especially desired a 
considerable amount of starch say up to 250% 
by weight of the aminoplast solid of the composi- 
tion, may be used without appreciably lowering 
the quality of the coating. The addition of starch 
te the coating aiso helps in improving the check 
and crack resistance of the coating. This is par- 
ticularly true when hydrolyzed starch is used. 
However, hydrolyzed starch has relatively less 
water resistance than unhydrolyzed starch and 
for this reason, when hydrolyzed starch is used, 
a mixture of the two types of starch is preferred 
if a more water resistant coating is te be obtained. 
If is preferred in using such mixtures to employ 
a major portion of unhydrolyzed starch, that is, 
55% or more and a minor portion, that is, 45% 
or less Of hydrolyzed starch, based on the starch 
mixture. 
If is hOt necessary to add the starch as a sepa- 
rate ingredient since satisfactory results may be 
obtained by adding the starch fo the ingredients 
used in preparing the aminoPlaSB, namely the 
aldehyde and the amino compound in water, and 
then condensing the resulting mixture te form 
a waer-dispersible product. 
As examples of unhydrolyzed starches which 
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are useful in the compositions Of thlB invention 
may be mentioned unhydrolyzed corn, waxy 
maize, rice, wheat, tapioca, iweet potato, Irish 
potato and orghum starches. These starches 
5 are readfly hydrolyzed by cooking them in water 
and in the hydrolyzed condition are suitable as 
the hydrolyzed starch portion when starch mix- 
tures are employed herein. 
The liquid coating compositions of this inven- 
10 tion. dry down ai room temperature to form films 
which are substantially watcr-resistant at the 
end of a 48-hour drying period, and are charac- 
terized by good adhesion to combustible sub- 
strates such as wood, plywood, tiberboard, acous- 
15 tical fiber trie and certain types of inflammable 
or combustible plastics. The liquid composi- 
tions may also be applied to various heat de- 
formable substrates such as thermoplastic resins 
and aiso to iron, brass, aluminum and other 
20 metal substrates to provide protection against 
heat deformation and tiame propagation. If de- 
sired, the coatings may be heated or baked te 
shorten the period of curing or polymerizing of 
the aminoplast. The coatings formed from 
25 these compositions possess the property of 
tumescing when exposed to an open tiame or to 
heat and do hot appreciably lose this property 
even when the coating is washed with water 
periodically or exposed to high humidity con- 
30 ditions over the normal life of the coating. By 
"intumesce" is meant the property of frothing 
or pufling in such a manner as to produce a con- 
siderable swollen, solid cellular residue, which in 
itself is practically non-combustible. Such resi- 
35 due is sufliciently continuous and adherent te 
protect the substrate from combustion or the 
deleterious effects of heat and accomplishes this 
result by preventing access of air to the substrate 
and at the same rime insulating the substrate 
40 from heat. 
A further understanding of the compositions 
of this invention will be obtained from the fol- 
lowing specific examples which are intended to 
fllustrate several of the most desirable composi- 
tions but are hot intended to limit the scope of 
45 the invention, parts and percentages being by 
weight unless otherwise specitied. 
Ex«mple I 
Thirty-tive parts of a water solution of urea- 
50 formaldehyde condensation product was first 
prepared by heting 1 mol oï urea and 2 mols of 
formaldehyde under slightly acidic conditions in 
the presence of suflicient water to provide a 
solution containing 50% solids, which required 
55 about 30 minutes. This solution was adjusted 
te a pli of '/ with sodium hydroxide. Ten and 
tive-tenths parts of a substantially cold water- 
insoluble reaction product of phosphorous pent- 
oxide and ammonia and 2 parts of water were 
60 
added te the solution oï the urea-formaldehyde 
condensation mixture and the resulting mass 
was well stirred fo form a uniform dispersion. 
The water base paint prepared as described 
65 immediately above was applied fo 
wood by brushing using an amount of paint 
sufficient fo provide 25 grains of solids per 
square foot of wood surface. The coating thus 
applied was allowed fo age for 48 hours and 
70 then was exposed fo the direct tiame of a Bunsen 
humer for 5 minutes. During exposre to the 
tiame the coating swelled and intumesced te 
form a voluminous, cellular char which protccted 
the underlying wood surface from the flame. 
7 On removing the flame and scraping away the 



char,, it. was f0und that, the: wood: was. net. dam.  
aged by, the flame:. 
The reaction prodnct of: phosphorous: pen_ 
oxide" and ammonia used: in this and the: follo» 
ing: examples, was. prepared: by first; 5urning 
phosphorous 4n:: an excess._of air and immediately 
reacting the combustion, products, with: gaseous 
anhydrous ammonia at: a.tmperature of: 600? C:,. 
a_ter which the resulting solid: was heaed; in 
an: atmosphere of gaseous anhydrous ammonia 1(} 
ïor 1 heur af a. temperature of 250 ° C. This 
product: was substantially  insoluble, in wateï" 
a temperature, of 20? C.. 
Eamplë. II 
Fiïty- parts.of a water solution of urea.fbrmal- 15 
dehyda condensation product was firstprepared 
by heating 1 mol of urea and2mols of f0rmalde-. 
hyde under slightly acidic Conditions in the pres- 
ence of suflicient water, te provide a. solution con 
taining 50% solids, aïter which he solution was 
adjusted te.  ptt of- 7-. Twelve, and fiie-tenths 
parts, of- finely divided, water-insoluble reaction 
product of, phosphorous pentoxide and. «mmonia 
and 12.5, parts of flnely divided dipentaeryth- 
ritol were stirred into the. urea-formaidehyde 25. 
solution along wgh 25 parts of water untiL a 
homogeneous suspension was,obtained. The,re- 
suling composition: contained,25 % urea-ïormal- 
dehyde, solids, 12.5% of the, r.eaction product of 
phosphorous pentoxide, and- ammonia and 12.5% 30 
dipentaerythritol soids. The. composition, re- 
mained, fiuid and. useable for 8 hours. 
The. above composition. vas applied, te maple- 
boads,by, brushing. Afen allowing the coating te 
age:for twg:days, the ureaformaldehyde conden- 35 
sation product had. cured or polymerize4 suffi- 
ciently toïorm a water.4nsolub!e film. A. por£ion 
of the. coated board, was exposed, te çhe direc 
flame of a Bunsen burner for rive minutes.where- 4O. 
upon. t2m coating swelled, and intumesced, te .ferre 
a non-combustible cellular char which, acted as 
an insuiating, blanke and. an effective oxygen 
barrim. Uponremoving the Bunsen humer flame 
and, scraping, away the puffe4 char of. the ceating 
it was. note4 that the underlying wood. was-. net 
damaged by the flame or heat, 
A dup]icate coated board (net exposed te flame) 
was allowed te remain submerged for 10 minutes 
in running water and- then,, dried overnight at 
room temperature. This.piece-was then exDesed 50 
to4he direcbfiame-of a.Bunsen.burner: f.or 5-min- 
utes» whereupon the coating, intumesced and 
swelled te .ferre a puffed,char of substantially the 
same.volume as obtained: with-the, coating whicï: 
had:not been. treated with water. On scraping 
away the pffed,cha: it. was noed tha the un- 
derling wood surface «vas:undumageoE 
Exampoe. III: 
A whita paint was prepaïedh sirring.the ïo!- 6.0" 
!owing ingredients: 
Paxts 
Spray dried urea-fbrmaldhFdë condensation. 
product wateï-dispersib]b powder i ....... 20 
Water-insoluble reaction product of. plies- 65 
phoous pentoxide-and ammonia .......... 8 
Dipentaerythïitol_ ......................... 14 
Wool fl0ck 2= ................................. 4 
TiO2 (aS a pi,WmcnY) .............................. 
Water ....................................... 50 
x Prepared by condënsing,1, mol of urea.a'd 1.84 mols 
0f 
-' ïhis waS t ,,ommerciali grade of. wool. fibors.averagng 
.,', inch.in h, ngth. 
The h0mogeneous. aint. hus obtained ree 
8 
mained: fluid and useable: for s. period'.of, 8"hours.. 
This paint was applied te fiberboard by spraS'ing: 
the. paint in an amotmt sufficient te povde. 20 
grains of paink solids per square foot of, board 
sm:ïace. After the coaing bas been aged. lof 
peïïod of' one week, the coated board vas. sub- 
jected te' Federal: Specificaion Fire Test SS/- 
l18a Amendment 1. Classification F of this, test 
for slo.w burning materials was easily passed. 
The coatings produced frein the composition-, 
described in this example exhibi superior resist- 
ance te checking and cracking and this is be- 
lieved te be due te the presenceof the woolfi0ck 
or possibly, the wool flock in combination with 
the dipentaerythritoL It was noted- that these 
coatings exhibited substantiallF the saine, in- 
tumescence- as the  coatings, produced from ' the 
compositions of Example. II. The titanium- di-- 
oxide was used te give a pigmented coating, and 
can be omitted if a c!ear coating, is desiredo 
ExampIe IV 
A coating composition was.prepared by. stirring, 
the following ingredients: 
Pai; 
Water solution of ureaformaldehyde con- 
densation.produc containing50% solids K 3512 
Wateï-insotuble reaction product of. phos- 
phorous pentoxide and ammonia ........ 
Tiipentaerythritol ....................... 12:0 
Wool fiock ............................... 2:8 
N-ethyl toluene sulfonumide .............. 70 
TiO .................................... 3.5 
Water .................................. 32.4 
 Prepared by condensing l. mol of urea with.2,25 mois. 
of formalïletiyde in water, 
The resulting- homogenous composition- 
mained fluid and useabli-for'a period of 12 lzours: 
Thispaint was applied=to,a poplar,plywood'in an 
amount-sufficient te Drovide a coating containing 
19 grains of solids per squai-foo of wood sur- 
face. AÏter-the coating-had been aHowed te age, 
for 1' week. at a- temperature, of.  F'. and- af a 
relative humidity of. 50%, the.flame of a Bunsen. 
humer was impinged, d!rectl on the coating for 
a period of 5 minutes.- The, coating, swelled, or 
intumesced, te. a voluminous carbonaceous, char 
which localized the flame, and'.protected-the .un-. 
dërlying surfáce by. Dreventing Denetration-of: 
heat and excluding.oxygen. 
The tripentaery,thritol performed insomewhat 
the-same manner as. the dipentaerythritol, of Ex 
ample. II but contributed: slightiy- less intumes-. 
cence. 
lïeig-ethyl. toluene suiIonamide served to lur- 
ther reduce any. tendency of:the coating te check 
orcrack v.,ithout, detraotingappreciably frein ttie 
firei'et«:rdaïd7 and intuinescing properties, of tlie 
coating. E.xarpIe. V 
A. coating.composition, was..prepaï:ed by. stirring, 
the ,,ïoilov/ing-ingredients: Parts 
Spry dried urea-formaldehyde condensa- 
tion produit, water-dispersible powder:__ 12.9 
Wkter-insoluble reaction, product  of phos- 
phorous pentoxide an@ ammonia ........ 4:3  
Unhydrolyzed' cern. starch ................. 22.9 
N-ethyi toluene sulfonamide .............. L4- 
P-T01uenesulfonamideî ................... 1.4 
P-Tolùene sulïonamide-ethylene, oxide- con- 
densation product- il .................... IA - 
Wool flock: .............................. 
Ti(!) ............ v ....................... 4.1 
Water ................................... 50:0 
 Prepared by condensing-I .mol of tle" slfonamidë with 
2:mol of the ethylene.oxide, . 



2»600455 

9 
The resulting homogeneous composition re- 
mained fluid .and useable for a period of 12 hours. 
This paint was applied to flber board by spray- 
ing the paint in an amount sufficient to provide 
25 grams of paint solids per square foot of board 
surface. After the coating had been aged for 24 
hours, the coated board was subjected to Federal 
Specification Fire Test SS-A-llSa amendment 1. 
Classification F of this test for slow burning 
terials was passed. 
The coatings produced from the composition 
described in this example exhibit superior re- 
sistance to checking and cracking and bave good 
resistance fo washing with cold water. 
The coating compositions prepared in accord- 
ance with the preceding examples contain from 
37 to 12.9% of urea-formaldehyde solids but if 
is fo be understood that the liquid compositions 
of this invention are not limited to these per- 
centages of the aminoplast. In general, the liq- 
uid compositions contain from 5 to 40 % by weight 
of the aminoplast, although even smaller amounts 
may be used if starch is also employed and up 
to 45 % by weight may be used if the viscosity of 
the solution is not too high tobe objectionable. 
In most instances, however, itis preferred to em- 
ploy liquid coating compositions comprising from 
10 fo 40% by weight of the aminoplast. 
The water-insoluble reaction products of phos- 
phorous pentoxide and ammonia, according to the 
preceding examples, are employed in amounts 
varying between 60 and 33.3 % based on the weight 
of the aminoplast in the composition. These 
amotmts may be -aried to some exent depend- 
ing upon various factors such as the thickness 
of coating, and the substrate tobe protected. In 
general, such water-insoluble reaction products 
of phosphorous pentoxide and ammonia are em- 
ployed in amounts varying between 15 and 100% 
by weight, based on the aminoplast. However; 
for most purposes a preferred range is 25 to 60 % 
by weight, based on the aminoplast. 
The water-insoluble polyhydric compound such 
as starch or the polypentaerythrito]s employed 
in Examples II to Vis illustrated .as varying be- 
tween about 59 to 177% by weight, based on the 
aminoplast. For most purposes these amounts 
may be varied considerably depending upon the 
particular compound used without reducing the 
quality of the coating. Thus, in general, the 
polypentaerythritol is employed in amounts vary- 
ing between about 20 and 150% bY weight, based 
on the aminoplast. Best results are usually ob- 
tained, however, by employing from 30 to 80% 
by weight of the polypentaerythritol, based on 
the aminoplast, and these amounts are preferred. 
When starch is used as fllustrited in Example IV 
itis generally employed in amounts varying be- 
tween 30 and 250% on the weight of the amino- 
plast, although when a polypentaerythritol is a]so 
employed .amounts as low as 5% may be used. 
For best results, the starch is preferably employed 
in amounts ranging from 50 to 200% on the 
weight of the aminoplast. From the foregoing it 
will be seen that the water-insoluble polyhydric 
compound may generally be used in amounts 
varying between about 20 and 200 % on the weight 
of the aminoplast depending on the particular 
polyhydric compound which is used in the com- 
position. 
In all of the foregoing examples the aminoplast 
and the various additives may be premixed in the 
dry or substantially dry state belote theY are 
'mixed with water fo form the coating composi- 
!.tion. 

This is preferable in most instances since .'i' 

I0 
the dry ingredients have a relatively long shelf 
lire and may be premixed and stored fora con- 
siderable period of rime before they are actually 
employed in brushing and spraying formulations. 
5 Thus, the dry ingredients remain stable over a 
period of 2 to 3 months whereas the liquid Coat- 
ing compositions generally must be used within 
a period of 8 to 20 home. 
If will be understood that the amounts of the 
10 various ingredients used in the liqdcoating...- 
compositions of this inverition, iïibe adjusted 
so that the final composition is stfll liquid and 
capable of being applied to a substrate for coat- 
ing purposes. Compositions containing from 10 
15 to 50% by weight of total solids are generally 
capable of being brushed or sprayed whereas 
compositions containing from 50 fo 75% solids 
may bë applied by roll coating or the like. In 
general, the coating compositions of this inven- 
2o tion comprise from about 10 to 75% solids by 
weight and from about 90 to 25% by weight of 
water. For most purposes, coating compositions 
comprising from about 20 to ô0 % solids by weight 
and from 80 fo 40 % water gre preferred. 
25 Example VI . 
A tire-retardant dry composition was prepared 
by mixing the following ingredients: 
Parts 
3 Spray dried urea-formaldehyde condensa-- 
tion product, water dispersible powder .... 26.2: 
Water-insoluble reaction product of phos- 
phorous pentoxide and ammonia_ ..... . 8.8 
Dipentaerythritol ........................ 15.3 
:.'5 Wool flock .............................. 3.5 
Corn starch (unhydrolyzed) .......... :__ 31.5 
Rutile TiO pigment ................... :___ 6.0 
N-ethyl toluene sulfonamide : ............. 2.9 
p-Toluene sulfonamide ................. _.. 2.9 
..0 p-Toluene sulfonamide-ethylene oxide con- 
densation product  .................... 2.9 
 Prepared by condensing 1 mol of the sulfonamidewith 
2 mots of the ethylene oxide. 
In preparing the above mixture all of the in- 
_3 gredients exiept the sulfonamides and the ethyl- 
ene oxide condensation product thereof were in- 
troduced into a ribbon-blender type mixer. The 
sulfonamides were all melted together at 50 to 75 ° 
C. and then sprayed slowly in the forrn of a mist 
50 into the ingredients in the mixer while the mix- 
er blades were operating. After the sulfonam- 
ides were added, the mixing was continued for 
30 minutes to insure the prepara%ion of a drY, 
substantially homogeneous powder. The result- 
55 ing mixture had a shelf lire of two months when 
stored in a dry condition af normal room tem- 
peratures. 
The above composition was used to form a 
liquid coating composition by mixing 1 part of 
60 the dry mixture together with 1 part of water 
until a smooth paint dispersion was obtained. 
The resulting paint dispersion remained fluid and 
useable for a period of 1 hours. The paint was 
sprayed on vegetable fiber acoustilal tiles in an 
65 amount suiïicient to provide a ioating ionsisting 
of 33 pounds of paint solids per 1000, square feet 
of substrate surface. The freshly coated files 
were immediately placed in an oven af 250 ° F. 
and were allowed to remain in the oven for a 
70 period of 10 minutes in order fo dry and cure the 
coating. A representative sample of the coated 
tiles was conditioned for 24 hours af a tempera- 
ture of 77 ° F. and a relative humidity of 50%, 
after which the fiame of a Bunsen burner was 
impinged directly onto the surface of %he tile for 
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a peiod of 5 minutes. During this peïiod the 
coating intumesced to forma voluminous, non- 
.combustible, spongy char which prevented de- 
struction of the trie. The uncoated tiles, on the 
other hand, are highly combustible and burn 
easily when exposed to a Bunsen tiame. 
" Othe samples of the coated tiles were sub- 
jected to the tire test described in the publication 
of the U. S. Department of Commerce entitled 
«Commmcial Standard CS 42-49. Test 6.2:9, 
llame resistant---tinished surface" was easily 
passed. 
Another sample of .the coated trie was tested 
for water resistance .by keeping the surface of 
the trie wet with water and scrubbing the surface 
with 2000 strokes of a one-pound brush by the 
use of an It. A. Gardner standard washability 
machine. At the end of this period of rime, the 
scrubbed coating had substantially the same ap- 
pearance as the original coating. The flame of a 
Buen humer was impinged directly on the sur- 
face of the scrubbed trie for a period of 5 minutes. 
I)uring this period .of exposure to the tiame .the 
coating on the trie intumesced fo form a volumi- 
nous non-combustible spongy char which pre- 
vented destruction of the tile. 
The dry compositions of this invention of 
which the composition of Examplc VI is illus- 
$rative generally comprise from about 10 to 80% 
by weight of a .dry or substantially dry war- 
dispersible aminoplast as foi" example 
urea-formaldeh.yde condensaton product. The 
amounts of the water-insoluble reaction product 
of phosphorous pentoxide and ammonia and the 
polypentaerythritol or starch used in relation to 
.the aminoplasthave already been described in the 
descriptive marrer following Example V. Vehen 
starch is used as illustrated in Example VI, the 
comIsitions comprise from about 6 to 65% by 
weight of the starch and it is possible under such 
circumstances to use smaller amounts of tl]e 
aminoplast, for example, from about 5 to 30 % bY 
weight of the aminoplast. 
The amount of wool flock oï other tibos 
material used in the d'y or liquià compositions 
maY vary between about 3 fo 35% by weight on 
the aminoplast. Of course, if is understood that 
the flbrous material may be omitted entire]y. 
When non-combustible plasticizers such as t_he 
sflfonamides fllustrated in the examples are em- 
ploFed in the dry or liquid compositions they are 
generally used in amounts varying between about 
5 and 50% by v/eight on the aminoplast. For 
b.est results amounts varying between 20 and 40% 
by weight on the aminop!ast are preferred. 
As examples of otheï non-combustible plasti- 
cizers which may be used instead of the aryl 
sulfonamides may be mentioned 
phare and chlorinated biphenyls. 
........ ïithough titanium dioxide is illustrated in some 
of fhe examples as a suitable pigment, if is pos- 
sible, of course, to use other pigments of the 
inorganic or organic type instead of the titanium 
dioxide when a pigmented coating is desiïed. As 
examples of suitable inorganic pigments which 
ar useful fil this connection may be mentioned 
barytes, magnesium silicate, clay, calcium phos- 
phate, magnesium arnmonium phosphate, les.d 
phosphate, Prussian Blue and the like. Suitable 
organic pigments include Lithol Ped, Hansa 
Yeilew and the like. 
Various modifications and changes may be 
ruade in the tire-retardant composition.s of this 
invention as will be apparent fo those skilled in 
the art to which the invention appertains with- 

out departing from the intent or spirit of the in- 
vention described herein. It is understood there- 
fore that the invention is only to be limited by the 
scope of the appended claims. 
5 What is claimed is: 
1. A tire-retardant composition comprising a 
water-dispersible, heat convertible urea-îormal- 
dehyde condensation product and a reaction 
product of phosphorous pentoxide and ammonia 
10 vchich is substantiaHy insoluble in cold watcr. 
2. A tire-retardant, composition comprising a 
water-dispersible, heat convertible urea-formal- 
dehyde condensation product, a reaction pïoduct 
of phosphorous pentoxide and ammonia which is 
5 substantiaHy insoluble in cold water and a cold- 
water-insoluble polyhydric compound consisting 
of carbon, oxygen and hydrogen. 
0. A tire-retardant composition comprising a 
water-dispersible, heat convertible urea-formal- 
20 dehyde condensation product, a reaction product 
of phosphorous pentoxide and ammonia which is 
substantially insolubie in co!d water a]d a cold- 
water-insoluble polypentaerythritoL 
4.. A tire-retardant composition according to 
'.'5 claire 3, but ïurther characterized in that the 
polypentaerythritol is dipentaerythïitol. 
5. A tire-retardant composition according to 
claim 3, but further characterized in that the 
polypentaerythritol is tripentaerythritol. 
,0 6. A tire-retardant composition comprising a 
water-dispersible, heat convertible urea-formal- 
dehyde condensation product, fïom 15 fo 100% 
on the weight of said condensation product of a 
reaction product of phosphorous penoxide and 
25 ammonia which is substantia!ly insoluble in cold 
water and îrom 29 fo 150% on the weight of said 
condensation produet of a co!d-water-insoluble 
polypentaerythritol. 
7. A tire-retardant composition comprising s 
40 water-dispersibie, heat convertible urea-formai- 
dehyde condensation product, a ïeaction product 
of phosphorous pentoxide and ammonia which 
is substantially insoluble in co]d water and a old- 
water-insolub!e starch. 
 8. A tire-retardant composition comprising a 
watcr-dispersible, heat-convertible urea-formal- 
dehyde condensation product, from 15 to 100% 
on the weight of said condensation product of a 
reaction product of phosphorous pentoxide and 
50 ammonia which is substantially insoluble in cold 
water and from 30 to 250ç on the weight of said 
condensation product of a coid-waïer-insolub!e 
starch. 
9. A tire-retardant composition comprising a 
55 water-dispersib!e, heat convertiMe urea formal- 
dehyde condensation product, a ïeaction product 
of phosphorous pentoxide and ammonia which is 
substanally insoluble in cold water and a mix- 
ture of unhydroiyzed starch nd hydroiyzed 
co starch. 
10. A substrate coated on at least one sur- 
face thereoî with a water-resistant coating com- 
prising a polnerized urea-formaidehyde resin 
and a substantially cold-water-insoluble reaction 
65 product of phosphorous pentoxide and ammonia. 
11. A substrate cos.ted on at least one surface 
thereof with a water-resistant coating compris- 
in a polymerized urea-formaldehyde resin, a 
substantially cold-water-insoluble reaction prod- 
 uct of phosphorous pentoxidc and ammonia, and 
a cold-water-insoluble poiyhydric compound con- 
sisting of carbon, hydrogen and oxyen atoms. 
12. A tire-retardant composition comprising 
7 (1) a water-dispersible, heat-convertible con- 
densation product of an a!dehyde and an amino 
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13 
compound containing from 1 to 9 carbon atoms 
and having the grouping 
Y 
where Y is a member selected from the class 
consisting of O, S and Iq-- and where the free 
valences on the nitrogen atoms are attached 
to atoms selected from the group consisting of 
hydrogen and carbon atoms and (2) a reaction 
product of phosphorous pentoxide and ammonia 
which is substantially insoluble in cold water. 
13. A tire-retardant composition comprising 
(1) a water-dispersible, heat-convertible conden- 
sation product of an aldehyde and an amino com- 
pound containing from 1 to 9 carbon toms and 
having the grouping 
Y 
\ 

14 
where Y is a member selected from the class con- 
consisting of O, S and 1 and where the free 
valences on the nitrogen atoms are attached to 
atoms selected from the group consisting of ,car- 
5 bon and hydrogen atoms, (2) a reaction product 
of phosphorous pentoxide and ammonia which is 
substantially insoluble in cold water, and (3) a 
cold-water-insoluble polyhydric compound con- 
sisting of carbon, hydro.gen and oxygen atoms. 
]0 IVAlî V. WILSON.. 
RALPH MAROTTA. 
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